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In the title diorganotin dicarboxylate, [Sn(CH 3 ) 2 (C 17 H 17 - 
N 2 0 3 ) 2 ], the tin(IV) atom is six-coordinated by four O atoms 
derived from asymmetrically coordinating carboxylate ligands, 
and two methyl-C atoms. The resulting C 2 0 4 donor set defines 
a skew-trapezoidal bipyramid with the Sn— C bonds disposed 
over the weaker Sn— O bonds. Within each carboxylate 
ligand, the hydroxyl-H atom forms bifurcated O— H- ■ -(0,N) 
hydrogen bonds with carboxylate-O and azo-N atoms. The 
dihedral angles between the benzene rings in the two ligands 
are 10.44 (11) and 34.24 (11)°. In the crystal, centrosymmetric 
dimers are formed through pairs of Sn- ■ O interactions 
[2.8802 (16) A], and the dimers are linked into supramolecular 
layers in the ac plane by C— H- ■ -n interactions. 

Related literature 

For background to the potential anti-cancer activity of related 
compounds, see: Basu Baul et al. (2011). For the synthesis of 
the ligand, see: Basu Baul et al. (2008). For related structural 
studies, see: Basu Baul et al. (2010). For a review of the 
structural chemistry of organotin carboxylates, see: Tiekink 
(1991). 
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Experimental 

Crystal data 

[Sn(CH 3 ) 2 (C 17 H lv N 2 0 3 ) 2 ] 

M, = 743.43 

Monoclinic, P^i/c 

a = 9.6298 (1) A 

b = 31.8788 (4) A 

c = 11.0963 (1) A 

/3 = 93.502 (1)° 

Data collection 

Bruker SMART APEXII 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
= 0.895, r max = 1 

Refinement 

R[F 2 > 2a(F 2 )} = 0.033 

wR(F 2 ) = 0.071 

5 = 1.04 

7749 reflections 



Table 1 

Selected bond lengths (A). 



Sn-Ol 
Sn-02 
Sn-04 



2.1118 (16) 
2.6967 (16) 
2.1120 (16) 



HO 



\ / 



t-Bu 



V = 3400.05 (6) A 3 
Z = 4 

Mo Ka radiation 
IX = 0.80 mm~' 
T = 100 K 

0.36 x 0.13 x 0.03 mm 



26762 measured reflections 
7749 independent reflections 
6165 reflections with / > 2a(l) 
R,„. = 0.031 



434 parameters 

H-atom parameters constrained 
A/tw = 0.55 e A~ 3 
A/CW, = -0.41 e A~ 3 



Sn-05 
Sn-C35 
Sn-C36 



2.4482 (16) 
2.081 (3) 
2.098 (2) 



Table 2 

Hydrogen-bond geometry (A, °). 
Cgl is the centroid of the C25-C30 ring. 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


03-H3-01 


0.84 


2.49 


3.142 (2) 


136 


03-H3-N1 


0.84 


1.87 


2.573 (2) 


140 


06-H6- ■ 05 


0.84 


2.20 


2.877 (3) 


137 


06-H6-N3 


0.84 


1.93 


2.620 (3) 


139 


C10-H10-Cgl' 


0.95 


2.97 


3.863 (2) 


157 



Symmetry code: (i) — x, — y + 1, — z. 



t Additional correspondence author, e-mail: basubaul@hotmail.com. 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS86 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006); 
software used to prepare material for publication: SHELXL97 . 
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Bis {2- [(ii)-(5-tef*f-butyl-2-hydroxypheiiyl)diazenyl] benzoato} dimethyltin(IV) 

T. S. Basu Baul, A. Paul and E. R. T. Tiekink 

Comment 

Organotin carboxylates related to the title compound, (I), have been investigated for potential anti -cancer activity (Basu Baul 
et ah, 2011). Complementing biological studies are structural investigations (Basu Baul et ah, 2010). In (I), the Sn atom is 
bound by two asymmetrically coordinating carboxylate ligands and two methyl groups, Fig. 1 and Table 1 . The coordination 
geometry is based on a skew-trapezoidal bipyramid with the methyl groups disposed to lie over the weaker Sn — O bonds; the 
C35 — Sn — C36 angle is 149.63 (10) °. The overall molecular conformation matches those normally observed for structures 
of the general formula £2 Sn(0 2 CR) 2 (Tiekink, 1991). 

Centrosymmetrically related molecules associate into dimeric aggregates via weak Sn-02 1 contacts of 2.8802 (16) A, 
Fig. 1, symmetry operation -x, 1 - y, -z. A consequence of this association is the significant lengthening of the Sn — 02 
bond with respect to the chemically equivalent Sn — 05 bond, Table 1. The relative dispositions of the carboxylate residues 
are different in order to reduce steric hindrance. Thus, while the hydroxy group of the 0 1 -carboxylate ligand is orientated 
towards the more strongly coordinating 01 atom, the hydroxy group of the 04-carboxylate ligand is orientated towards 
the weakly coordinating 05 atom, Fig. 1. Within each carboxylate ligand, intramolecular O — H - O^hydrogen bonds are 
noted, Table 2. Despite these, the ligands exhibit significant deviations from planarity. The values of the 01 — CI — C2 — C3 
and 04 — C18 — C19 — C20 torsion angles of 15.2 (3) and 158.7 (2) °, respectively, indicate that the carboxylate groups lie 
out of the plane of the respective benzene ring to which it is attached. Significant twisting is found in the 0 1 -carboxylate 
ligand with the dihedral angle formed between the two benzene rings being 34.24 (11)°. This arises in part to avoid a steric 
clash with a benzene ring of the adjacent carboxylate ligand. The 04-carboxylate ligand, being directed away from the rest 
of the molecule, is less twisted with the dihedral angle formed between the two benzene rings being 10.44 (11) °. 

Over and above the intermolecular Sn- -O interactions mentioned above, the most prominent feature of the crystal packing 
is the formation of C — H--7T interactions, Table 2. These serve to link dimeric aggregates into supramolecular arrays in the 
ac plane. A view of the unit-cell contents is shown in Fig. 2 which highlights the stacking of layers along the b axis. 

Experimental 

The title compound was prepared by reacting 2-[(E)-(5-fer?-butyl-2-hydroxyphenyl)diazenyl]benzoic acid (Basu Baul et 
al, 2008) (0.30 g, 1.00 mmol) and Me 2 SnO (0.08 g, 0.49 mmol) in anhydrous toluene (50 ml) using a Dean and Stark 
apparatus for 6 h. The red solution was fdtered while hot, concentrated to one tenth of its initial volume and precipitated with 
hexane. The red precipitate was separated by filtration, washed with hexane (2x5 ml) and dried in vacuo. The dried residue 
was dissolved in chloroform-hexane (10:1 v/v) and filtered. The filtrate was allowed to evaporate at room temperature, 
which afforded red prisms. Yield: 0.15 g, 40%, Mpt. 439-441 K. Elemental analysis, found: C 58.44, H 5.61, N 7.37%. 

C 36 H4oN 4 0 6 Sn requires: C 58.14, H, 5.43, N 7.54%. IR (KBr, cm" 1 ): 1589 v(OCO) a ^ m . ^-NMR (CDC1 3 , 400.44 MHz): 
5 H: 12.8 [br, 1H, OH], 8.22 [d, 8 Hz, 1H, H7], 7.92 [d, 8 Hz, 1H, H4], 7.78 [d, 2.5 Hz, 1H, H13], 7.60 [t, 8 Hz, 1H, H5], 
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7.50 [t, 8 Hz, 1H, H6], 7.37 [dd, 2.5, 8 Hz, 1H, Hll], 6.96 [d, 8 Hz, 1H, H10], 1.32 [s, 9H, CH 3 ], 1.19 [s, 3H, Sn— CH 3 ] 
p.p.m. 119 Sn-NMR(CDCl 3 , 149.33): 5 -112.7 p.p.m. 

Refinement 

All H-atoms were placed in calculated positions (O — H = 0.84 A, and C — H = 0.95-0.98 A) and were included in the 
refinement in the riding model approximation with (7i S0 (H) set to 1.2-1.5£/ e q(carrier atom). 



Figures 




Fig. 1 . Molecular structure of (I) showing displacement ellipsoids at the 50% probability 
level. Centrosymmetrically related molecules associate via Sn— O interactions shown as 
dashed lines. Symmetry operation i: 1 - x, 1 - y, 1 - z. 





Fig. 2. View in projection down the a axis of the crystal packing in (I), highlighting the stack- 
ing of supramolecular arrays sustained by C — H--jt interactions shown as purple dashed lines. 




Bis{2-[(f)-(5-ferf-butyl-2-hydroxyphenyl)diazenyl]benzoato}\ dimethyltin(IV) 



Crystal data 



[Sn(CH 3 )2(Ci7H 17 N 2 03)2] 



F{0Q0) = 1528 

D x = 1.452 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 9596 reflections 

6 = 2.5-27.5° 



M,-= 743.43 



Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 9.6298 (1) A 
6 = 31.8788 (4) A 
c= 11.0963 (1) A 
(3 = 93.502 (1)° 

V= 3400.05 (6) A 3 

Z=4 



|i = 0.80 mm 
T= 100 K 
Prism, red 



0.36 x 0.13 x 0.03 mm 
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Data collection 



Bruker SMART APEXII 
diffractometer 

Radiation source: sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.895, r max =i 
26762 measured reflections 



7749 independent reflections 

6165 reflections with / > 2<r(7) 
R mt = 0.031 

Qmax ~~ 27.5 , 0 m j n — 2.0 

fc = -12->12 



/t = -41->31 
? = -13-»14 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.033 
wR(F 2 ) = 0.071 
5= 1.04 

7749 reflections 
434 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[o 2 (F 0 2 ) + (0.0302P) 2 + 2.0032P] 

where J P = (F 0 2 + 2 J F c 2 )/3 

(A/o) max = 0.001 

Apmax = 0.55 e A~ 3 
Ap mi „ = -0.41eA- 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two Is. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , conventional 

R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Sn 


0.277358 (16) 


0.493245 (5) 


0.417857 (14) 


0.01732 (5) 


Ol 


0.23555 (16) 


0.45124 (6) 


0.55829 (14) 


0.0217 (4) 


02 


0.45495 (17) 


0.46778 (6) 


0.60060 (14) 


0.0216(4) 


03 


0.08900(17) 


0.37965 (6) 


0.40295 (14) 


0.0236 (4) 


H3 


0.1412 


0.3856 


0.4639 


0.035* 


04 


0.06960 (16) 


0.47867 (6) 


0.36115 (14) 


0.0214 (4) 



sup-3 



supplementary materials 



CO 


a 1 £nn / 1 7\ 
U. loU3Z (1 /J 


U. jZ1o4 (o ) 


A 011/17 

U.Z334 / (14) 


A AT 1 7 ( A \ 
U.UZ1 / (4) 


( \f 

Uo 


a 1 occi / 1 /c\ 
U.IojjI (lo) 


U.oU4Uy (o ) 


U.131D8 (IjJ 


A AO 1 /C / /I \ 

U.UZlo (4 ) 


1 1 f 

rio 


a 1 no 
U. 13 /o 


A ZQ11 


A 1 1Q/1 

U. 13y4 


a An* 
U.U3Z^ 


In l 


A 1 Cl CA / I Q\ 

U. 1 j>3 jU \Vy) 


U.3 / /o4 (OJ 


A /CI lie / 1 ~J\ 

U.0313D yl / ) 


A A 1 /CC 

U.UIOj (4 J 


XT'") 

JNZ 


A (\1C\f\H (\ A\ 

U.U3yU / \ Vy) 


U.3oZoo (o ) 


U.Ojyj / (1 1 ) 


A A 1 7^ ( A \ 

U.U1 / D (4 j 


JN 3 


— U.U4U3 \1) 


U. j jyoU (o ) 


A AOI /I T ( 1 

U.U834Z (loj 


A A 1 OA (A \ 

U.U18U (4 ) 




a ao/ca 
-U.U80U (Z) 


U.D84Z1 (/) 


A AAA A C /I z:\ 

U.UUU4!) (lo) 


A A 1 "7*7 (A \ 

U.U1 / / (4) 


i 

CI 


A 1 C 1 C / ")\ 

U.3j 1 j (ZJ 


U.4400y J 


A £') 1 7 / 7\ 

U.0Z1 / \L) 


A A 1 OA (Z\ 

U.UloU {D ) 


Cz 


a i c/c z fw 
U.3jo:) (Z) 


A /I 1 A CI 

U.414j3 (8) 


A*71A01 f \ A\ 

u. / iy8i (iy) 


A A 1 /CI 

U.Ulo3 {j) 


C3 


U.Zjj4 (ZJ 


U.383UO {<$ ) 


A T~tQA 7/1 A\ 

U. /Z84 / (lyj 


A A 1 C 7 / C \ 

U.U 1 j / [p) 


C4 


a t/cca 
U.ZcOU (Z) 


A 1 Z AH A ZO\ 

U.3!)4 /4 (8) 


U.8Z3o (Z) 


A A 1 0*7 

U.U18 / (D) 


1 1 1 

ri4 


a 1 a/ci 
U. iyo3 


U.3330 


A OOA/1 

U.8Zy4 


a rm* 
U.UZZ 


C5 


U.3 /4 / (Z) 


U.3D /Z8 (8) 


A A 1 AA 

u.yiuu (Z) 


A AT 1 1 \ 

U.UZ13 (j) 


I I c 

hlj 


U.38UU 


U.338Z 


A fl7CO 

u.y /jo 


A A1/C* 

U.UZo^ 


Co 


a /17/CA /i\ 

u.4 /oy (ZJ 


U.3o / jy J 


A AA 1 A /'>\ 

u.yuiu (zj 


A AT 1 A ( Z\ 

u.uziy {j ) 


I I A 

rio A 


U. jj3U 


A 1 OO A 

U.388y 


A A^A/C 

u.yjyo 


A A7/C* 

U.UZo 


c/ 


A /1/C*7/1 

U.4o /4 (Z) 


A A 1 CA/i ZO\ 

U.41!>yo (8) 


A OA/C1 /">\ 

U.8Uo3 (Z) 


A A 1 AT 

u.uiyz (j) 


rl / 


U.j3 / j 


A /1 1£"7 

U.430 / 


A OAA1 

U.8UU3 


A ATI * 

U.UZ3^ 


Co 


a ac/o /">\ 
-U.UjoZ (Z) 


a i C/im /o\ 
U.3!)4yZ (8) 


U.JOUU (Z) 


A A 1 /C A /C\ 

U.Ulo4 {j) 


cy 


A A1A 1 / 7\ 

— U.U3U1 (ZJ 


A "J^TflC /0\ 

U.3oZyj (8 J 


A /1 1 0/1 / 7\ 

U.4384 (ZJ 


A A 1 7/C / C \ 

U.U1 /o J 


i a 

C1U 


a 1 /7\ 
— U. 1330 (ZJ 


A 1 CTOQ / 0\ 

U.33Z83 (8) 


A 1/1AO 

U.34y8 (ZJ 


A A7AA / 

U.UZUU [p ) 


hllU 


A 1 1 OC 

— U.118:) 


A 1 C7A 


U.Zo/3 


A AT/1 * 

U.UZ4^ 


r^i 1 
CI 1 


— U.Zj /o (ZJ 


A 11^/1Q /0\ 

U. 33 j)4y (8 ) 


A 1 0A0 / "~)\ 

U.38U8 \1) 


A AOAO fZ\ 

U.UZU8 [p ) 


1 1 1 1 
ril 1 


a n^A 
— U.3ZoU 


A 1007 

U.3Z8 / 


A 1 1 0£ 

U.3 18o 


A AO^* 

U.UZD^ 


Clz 


-U.ZooD (Z) 


A 1 A *7 ZO\ 

0.3Z/4 / (8) 


A C A 1 1 /">\ 

U.JU13 {I) 


A A 1 OA 

U.U18U (3) 


C13 


A 1 Ol A 

-0.1839 (2) 


A 1 T7AO SO\ 

0.33798 (8) 


a cooi /''>^ 
0.5883 (2) 


A A 1 O C /C\ 

0.0185 (5) 


hU3 


A TAAA 

— u.zuuy 


0.333!) 


A /C*7A*7 
U.O /U / 


A All * 

U.UZZ* 


C14 


A A "tit. 

— U.4Z /o (ZJ 


A 1 AA 1 A ( 0\ 

u.3uy iy (8 ) 


U.3Zy4 \1) 


A AT 1 A fZ\ 

U.UZ1U {d ) 


CI J 


A /1 1 0*7 f1\ 

-U.438 / (3) 


A 1 AT /I C A\ 

U.3UZ40 (1U) 


f\ CCA Z. 0\ 

U.oo4j {I) 


A A1 A 1 //C\ 

U.U3U1 (0) 


i i 1 e A 

hll j A 


A CI 1 "> 

-U.D31Z 


A 1 A 1 C 

u.zyiD 


A /C*7A1 

u.o /y3 


A A/1 

U.U4j* 


I 1 1 cr> 


—\)A2AA 


u.3zyz 


A "7A/CA 

u. /uoy 


A A/1 C * 

U.U4j* 


I I 1 c/-i 

hll jC 


— U.3o / / 


U.Z8Z3 


A /CA/1 O 

u.oy4z 


A A/1 C * 

U.U4D* 


1 /C 

Clo 


— U.4DUU (3) 


a i/:/:oo /a\ 
U.Z0088 (y) 


A /I /CO /1\ 

U.4ojZ (3) 


A A1A1 //C\ 

U.U3U3 (0) 


hlloA 


A T70C 


A T/1*7A 
U.Z4/U 


A /I AC/C 

U.49jo 


A A/1/C* 

U.U4o* 


I I i /: D 

riloB 


A A A 1 C 

— U.443 j 


A T7A*7 
U.Z /U / 


A 1 *70 1 

U.3 /81 


A A/1 /C * 

U.U4o* 


1 1 1 

hlloC 


— U. 34ZZ 




A /I O 1 A 

U.481U 


A A/1/C* 

U.U4o* 


CI / 


U. j4Z0 (3 J 


A 11Q7Q /A\ 

u.33y /y (^y j 


A A OA 1 / 7\ 

U.4o43 (ZJ 


A A7/1/C //C\ 

U.UZ40 (0 ) 


TT1 7 A 

rll /A 


U.0334 


A 17Q7 


A CAIO 

U. jU3o 


A A17* 

U.U3 / 


I I 1 7D 

rll /£> 


A ^/1A1 

— U. 34U3 


A 1/110 

U.343Z 


A 1A/C7 

u.3yo / 


A A17* 

U.U3 /* 


I I 1 "7 /~i 

hll /C 


A CT7C 


A 1 /i*7 1 

U.30/1 


A C>1 *7 

U.DZ3 / 


A A1 *7* 
U.U3 /* 


Clo 


U.UOUj (ZJ 


A A QQCQ /0\ 

u.4yyj>y \p ) 


A 7/C 1 1 / 7\ 

U.Z013 (ZJ 


A A 1 AA fZ\ 

u.uiyu {J ) 


Pin 
CIV 


— U.U /U3 (Z) 


A /I A1 £. 1 ZO\ 

U.4y3o3 (8) 


A 1 O/l 1 /">\ 

U. 184Z (Z) 


A A 1 OT 
U.U18Z {D) 


czu 


A 1 1 O/C 

— U. 1 loo (ZJ 


a cncc /o\ 
U. jZZj j (8 ) 


A AA^AA / 1 A\ 

u.uyjyu (iyj 


A A 1 /CI / C \ 

U.Ulo3 J 


C21 


-0.2430 (2) 


0.51461 (8) 


0.0285 (2) 


0.0203 (5) 


H21 


-0.2772 


0.5343 


-0.0303 


0.024* 


C22 


-0.3161 (3) 


0.47835 (9) 


0.0468 (2) 


0.0236 (6) 


H22 


-0.4002 


0.4730 


-0.0001 


0.028* 


C23 


-0.2682 (3) 


0.44941 (9) 


0.1332 (2) 


0.0242 (6) 


H23 


-0.3191 


0.4244 


0.1454 


0.029* 



sup-4 



supplementary materials 



C24 


A 1 A£1 /T\ 

-U.14o3 (Z) 


A A C TT A ZO\ 

U.4j /Z4 (o) 


A 1 A 1 T /T\ 

U.ZU1Z (Z) 


A AT 1 £ 

U.UZlo (j) 


riZ4 


— U. 113/ 


a a in z 
U.43 / j 


U.ZoUj 


A AT£* 

U.UZo^ 


/~<T r 

CZ:> 


a ai 1 a /t\ 
-U.UllV (Z) 


A £T1 O O ZO\ 

U.oZloo [p) 


A AA£ co /I n\ 

-U.UUodo (IV) 


A A 1 £ /I 

U.Ulo4 


CZO 


A 1 IK /T\ 

U. 1 14j yZ) 


A /CT 1 /o\ 

U.031Z3 J 


A ACOI /T\ 

U.Ujo3 yl) 


A A 1 T/1 

U.U1 /4 (jj 


CZ / 


a 1 inc f)\ 
U. 1 /Uj (Z) 


A £T 1 1 *7 /'OA 
U.O /I 1 / (5) 


A A/1/1 £. /">\ 

U.U440 \1) 


A ATA^ 

U.UZUj {j ) 


hlZ / 


A TCT/1 

U.Z:> /4 


0.0 /oU 


A AOC 1 

O.OojI 


A ATC * 

U.UZD* 


CZo 


A 1A1Q /T\ 

u. luiy (zj 


A 7AAQA fC\ 

u. /uuyu (s j 


— U.UZoo (Z J 


A A 1 Q 1 

u.uiy i [p ) 


TT^O 


U. 1413 


A TTG 1 

U. /Zol 


A Al 1 ^ 

— U.U310 


A ATI * 

U.UZ3^ 


Czy 


a at/1 t /t\ 
— U.UZ4Z (Z) 


A £m A /Z ZO\ 

U.oyZ4o (o) 


A AAT IT /1 A\ 

— U.UyZIZ (ly) 


n ai cc fz\ 
U.UIjj {j) 


C3U 


A AT£C /T\ 
-U.U /03 (Z) 


A £. CT /1 1 ZO\ 

U.ODZ43 (&) 


A AO 1 "71 ( 1 A\ 

-u.uoi /3 (iyj 


A A 1 C T 

U.Ulo / p) 


] Tin 

hl3U 




A £ A CI 

U.o4:>3 


A 1 T7/I 


A ATA* 
U.UZU^ 


r^i 1 


A AQQA ^T\ 

— u.uyyu (zj 


A TTTT 1 /'OA 

U. /Z /Zl {{$) 


A 1 /'TA 
— U.lOOZ \L ) 


A A 1 7£ 

U.U1 lb [p ) 


r^i t 
C3z 


A TTCfl /T\ 

-U.ZZDU (Z) 


A T 1 A/1 T /0\ 

U. / 1U4Z (o) 


A T /I T 1 /">\ 

— U.Z4Z1 (Z) 


A ATI C /C\ 

U.UZ3j (j) 


1 1 "j * 
hliZA 


A TATT 

-u.zyz / 


U.o9oo 


A 1 OOT 


A AI C * 

U.U3D^ 




A 1 A/1 A 

-u.iv4y 


U.05&4 


A TA/^T 

-u.zyoz 


A AI C * 

U.U3D^ 


hl3ZC 


A T/^OT 

— U.ZooZ 


A "7111 

U. /333 


A TAAA 

- u.zyuu 


U.U3j^ 


Coo 


A 1 /1AT 

-U.14VZ (3) 


A ZO\ 

U. /oUZ3 (e) 


A A*70*7 0\ 
-U.U /O / (Z) 


A AT 1 T 
U.UZ1 / {D) 


hl33A 


A 1 ATT 

— U.iy / / 


a ion 
U. /oz / 


A 11/1/1 

— U.1Z44 


a An * 
U.U33^ 


I I "J Q T) 


A A£A 1 

-U.Uov 1 


A "7*7 1 A 

0. / /IV 


A AI 1 1 

-U.U313 


A All * 

U.U33* 


1 1 t ^ • 

hl33C 


A T 1 1 A 

— U.Z13U 


A T/1TT 

U. /4/Z 


A AT/1 T 

— U.UZ4Z 


A All * 

U.U33 


C34 


A AAAO /T\ 

U.UUUo (Z) 


A 1 A OAT ZO\ 

U. /4&UZ {$) 


a TCI 1 /T\ 

-U.ZM1 (Z) 


A ATA/i 

U.UZUo {J) 


hl34A 


A A/1 TC 

-U.U4/D 


A "7*7 AO 

U. / /Uo 


A TACC 

-u.zy!>D 


A AQ 1 * 
U.U31* 


hl34B 


A AI TT 

U.U3ZZ 


A 7171 

0. /z/Z 


A 1AOQ 

-U.3Uo3 


A AI 1 * 

U.U31* 


hl34C 


A AQ 1 A 
U.U&14 


A *7^A1 

U. ijyo 


A TA1 C 

— U.ZU3 j 


A AI 1 * 

U.U31 


C3D 


{j.Zjqq (3) 


A CC1 01 ZO\ 

U.jjIoI (o) 


A /1AOT /T\ 
U.4y5Z {I) 


A ATC A 

U.UZ!)4 (o) 


hliDA 


U.31o4 


A CCT£ 

U.ZOZo 


A CT/1 1 
\).J /41 


A AI O * 

U.U3o* 


H35B 


0.1614 


0.5568 


0.5147 


0.038* 


H35C 


0.2900 


0.5736 


0.4437 


0.038* 


C36 


0.3840 (3) 


0.45265 (8) 


0.3069 (2) 


0.0247 (6) 


H36A 


0.4412 


0.4691 


0.2541 


0.037* 


H36B 


0.3167 


0.4359 


0.2575 


0.037* 


H36C 


0.4439 


0.4339 


0.3571 


0.037* 



Atomic displacement parameters (A 2 ) 





U n 


U 22 




U 12 


t/ 13 


u 2i 


Sn 


0.01744 (8) 


0.01519(9) 


0.01906 (8) 


-0.00012 (7) 


-0.00111 (5) 


0.00331 (7) 


Ol 


0.0198 (9) 


0.0215 (10) 


0.0234 (9) 


-0.0022 (7) 


-0.0033 (7) 


0.0076 (7) 


02 


0.0215 (9) 


0.0198(10) 


0.0234 (9) 


-0.0055 (7) 


0.0016 (7) 


0.0046 (7) 


03 


0.0213 (9) 


0.0288 (11) 


0.0209 (9) 


-0.0067 (8) 


0.0034 (7) 


-0.0011 (8) 


04 


0.0198 (8) 


0.0237 (10) 


0.0202 (8) 


-0.0014(7) 


-0.0034 (6) 


0.0076 (7) 


05 


0.0186 (8) 


0.0233 (10) 


0.0230 (8) 


-0.0011 (7) 


-0.0016 (7) 


0.0054 (7) 


06 


0.0180 (8) 


0.0192 (10) 


0.0269 (9) 


-0.0003 (7) 


-0.0045 (7) 


0.0059 (7) 


Nl 


0.0160(10) 


0.0126 (11) 


0.0207 (10) 


-0.0010(8) 


0.0000 (7) 


0.0002 (8) 


N2 


0.0162(10) 


0.0158(12) 


0.0205 (10) 


0.0001 (8) 


0.0010 (8) 


0.0002 (8) 


N3 


0.0196(10) 


0.0169(12) 


0.0172(10) 


0.0029 (8) 


-0.0004 (8) 


0.0013 (8) 


N4 


0.0199(10) 


0.0180(12) 


0.0150 (9) 


0.0027 (8) 


0.0011 (7) 


0.0008 (8) 


CI 


0.0200 (12) 


0.0168(14) 


0.0171 (11) 


-0.0002 (10) 


0.0014(9) 


-0.0014(9) 



sup-5 



supplementary materials 



Cz 


n n 1 
U.UI /0 


n 1 ~\ 

(ii) 


(\ (\ 1 A A 

U.U144 


(\ i\ 
(13) 


n n 1 7n 
U.UI /U 


(ii) 


n nn 1 n /n\ 
U.UU1U (y ) 


n nn 1 7 
U.UUl / (y) 


n nnn/i fn\ 
— U.UUU4 (y) 


C3 


n ai /ii 

U.U141 


(ii) 


u.uioy 


(\ A\ 

(14) 


n n 1 &A 
U.UI 04 


(ii) 


n nno 1 
U.UUZ1 (y) 


n nn 1 ^ /'oa 
U.UU10 (0 ) 


n nn 1 n /Ti\ 

—u.uuiu (y) 


f^A 

C4 


U.Ulo3 


(\ 0~\ 

(12) 


n ai 7 a 

u.ui /y 


f\ A\ 

(14) 


n nono 
U.UzUz 


(.11) 


n nno7 ( 1 n\ 
— U.UUz/ (IU) 


n nn/i 1 
U.UU41 (y) 


n nnnn /'i n\ 
U.UUUU (IU) 


Cj 


C\ n010 


(12) 


A A017 

U.UZ3 / 


(1j) 


n n 1 71 
U.UI / 1 


IU) 


n nn 1 0 n (\\ 
u.uuiy (iu) 


n nn 1 7 f 
U.UUl / (y) 


n nn/in ^1 n^ 
U.UU4U (IU) 


Co 


u.uiyu 


M 0\ 

(12) 


n mil 
U.UZ /3 


(16) 


n n 1 00 
U.Uloo 


(12) 


n nn \ a ( \ n\ 
U.UU14 (IU) 


n nnoo 
— U.UUzo (y ) 


n nn \ i ( \ n\ 
— U.UU13 (IU) 


C / 


a a i on 
U.UloU 


(12) 


A AI a/: 

u.uiyo 


(14) 


n nom 
U.UZUl 


(U) 


n nno^ (\ (\\ 
U.UUzj (IU) 


n nn 1 1 
u.uu 11 (y) 


n nn 1 n nn^ 
U.UUIU (IU) 


Co 


r\ n i 7n 
U.U1 /U 


n 1 
Ul) 


n m o^ 
U.U1Z0 


(13) 


n n 1 Q7 
u.uiy / 


IU) 


n nm 1 (tx\ 
U.UU31 (y) 


n nn 1 n z^qa 
u.uuiu (y ) 


n nnn^ (Qi\ 
U.UUUj (y) 


cy 


U.Ulo3 


(U) 


n m 10 
U.U13Z 


(13) 


n no 1 ^ 

U.UZ 1 J 


(\ 0"\ 

(12) 


n nn 1 n (Qi\ 
u.uuiu (y ) 


n nmn ^qa 
u.uu3u (y ) 


n nnno (Qi\ 
u.uuuy (y) 


C1U 


U.UZ 3 1 


(13) 


u.uiyj 


(\ A\ 

(14) 


A AI CC 

U.U 1 jj 


(11) 


n nn 11 n n^ 

U.UU 13 (IU) 


n nmn (Qi\ 
U.UU3U (y ) 


n nmo 
U.UU3Z (y) 


r^i 1 

CI 1 


f\ non/l 
U.UZU4 


(12) 


A ATA1 

U.UZU3 


(1j) 


n no 1 0 

U.UZ 1Z 


n o~\ 
(12) 


n nn 11 (\(\\ 
U.UUl 1 (IU) 


n nno7 
u.uuz/ (y) 


n nn^n z'l n~\ 
U.UUOU (IU) 


Clz 


A AK/I 

U.UI J4 


Ul) 


A AUC 

U.U143 


(14) 


n noio 
U.Uz3y 


n o~\ 
(12) 


n nnoo /n^ 
U.UUzz (y ) 


n nn 1 1 z^qa 
u.uui3 (y ) 


n nn 17 / 1 c\\ 
U.UUl / (,1U) 


CI J 


f\ f\ 1 70 

U.U1 /Z 


n 1 \ 


U.Uloo 


(\ A\ 

(14) 


n n 1 aA 

u.uiy4 


(ii) 


n nnon (\ (\\ 
U.UUzy (IU) 


n nn 1 ^ 

u.uuio (y ) 


U.UUUU (IU) 


C14 


n n 1 ^ 1 
U.U101 


n o\ 
(12) 


n m 1 n 
U.UzlU 


(15) 


n no^7 
U.Uzj / 


^1 o\ 
(12) 


n nnnc / 1 n\ 
— U.UUUj (IU) 


n nnm 
U.UUU3 (y ) 


n nno 1 1 n\ 
— U.UUzl (IU) 


Cl j 


U.Ulo / 


(12) 


A A/1 1 7 

U.U43 / 


(iy) 


n noc 1 
U.Uzol 


(14) 


n nn7^. ^1 1\ 
U.UU /0 (lz) 


n nn 1 ^ nn^ 
U.UUlJ (IU) 


n nn^Q n oa 
u.uuoy (iz) 


CIO 


A AI O/l 

U.Ulo4 


(13) 


A AT^O 

U.UZjz 


(i /) 


n n/171 
U.U4 / 1 


(10) 


n nnoo /1 1 ^ 
U.UUZZ (11) 


n nnm ^1 o^ 
U.UUU3 (lz) 


n nn^i (\ x\ 
U.UUJ3 (13) 


i -7 
CI / 


A A 1 no 

u.uiyo 


n o\ 
(12) 


U.UZ33 


(16) 


n nooo 
U.Uzoo 


^1 1\ 
(13) 


n nn 01 ^1 1 \ 
U.UUZ3 (11) 


n nnm ( 1 n\ 
U.UUU / (IU) 


n nm q z' 1 1 \ 
— U.UU3o (11) 


i o 

Clo 


f\ f\ 1 AC 

u.uiyj 


(\ 1 \ 

(ii) 


n A1 7^ 

U.UI ID 


(I 5 ) 


n nonn 
U.UzUU 


(11) 


U.UUzj (IU) 


n nnno 
U.UUUo (y ) 


n nnnn /n\ 
U.UUUU (y ) 


1 A 

ciy 




(ii) 


r\ m ri7 

u.uiy / 


(13) 


n n 1 ^7 
U.U 1 j / 


n n\ 
(10) 


n nn 1 c ^1 n\ 
U.UUlo (IU) 


n nnn^ ^o\ 
U.UUUj (0) 


n nnn 1 n 
U.UUU1 (IU) 


czu 


A AI Of 

U.Uloj 


M 1 \ 


A AI /T7 

U.U10 / 


(13) 


n n 1 iq 
U.U130 


<"1 n\ 
(10) 


n nno /i /'g\ 
U.UUZ4 (y ) 


n nnoi 
U.UUZ3 (0) 


n nn 1 1 (&\ 
—U.UUl 1 (y ) 


Czl 


n noi 1 
U.UZ31 


(\ 0\ 

(12) 


U.Uloo 


(15) 


n n 1 00 
U.Uloo 


(11) 


n nn in /i n\ 

u.uuiy (IU) 


n nnm /Ti\ 

-u.uuu / (y) 


n nn in n n\ 
—U.UUIU (IU) 


czz 


A AT 1 O 

U.UzlO 


(12) 


U.UZOZ 


(1j) 


n noo 1 
U.UZZl 


<\ 0^ 

(12) 


n nnon (\~\\ 
U.UUZU (11) 


n nn/in z^qa 
u.uu4u (y ) 


n nnoi (\~\\ 
U.UUZ3 (11) 


r'OI 


A A1CQ 

u.uzjy 


(13) 


A A77/1 
U.UZZ4 


(1j) 


n no/i/i 
U.UZ44 


n o^ 
(12) 


n nn^i (\\\ 
U.UUJ3 (11) 


n nno7 z^i c\\ 
U.UUz/ (IU) 


n nnn^ (\\\ 
U.UUUj (11) 


Cz4 


A AT1C 

U.UZ3J 


(12) 


n no 1 ^ 

U.UZ 1 J 


(1j) 


n n 1 Q£ 
u.uiyo 


n o~\ 
(12) 


n nn 1 ^ n n^ 
U.UU10 (IU) 


n nnn/i ^qa 
u.uuu4 (y ) 


n nmc (\ c\\ 
U.UU3o (IU) 


Czj 


n n 1 *7fi 

u.ui /y 


(ii) 


U.U101 


(15) 


A Alf/l 
U.U134 


f'l n\ 
(10) 


n nn 1 /i /'o\ 

u.uui4 (y ) 


n nnoo fQ\ 
U.UUzo (0 ) 


n nnn/i /"o\ 
— U.UUU4 (y) 


CzO 


n n 1 c ^ 
U.UI jo 


(.11) 


A AI AI 

u.uiy 1 


(\ A\ 

(14) 


n n 1 7£ 
U.UI /O 


(11) 


n nn/i 1 
U.UU43 (y) 


n nn 1 n /^n\ 
U.UUIU (y ) 


n nn 1 /i 
U.UU14 (y ) 


^07 

Cz / 


A A1CA 

U.UI JU 


^^ ^ \ 
(.U) 


A AOIC 

U.UZ3o 


(15) 


n noo/i 
U.UZZ4 


/'I 0"\ 

(12) 


n nn 10 n n^ 
U.UUlz (IU) 


n nnoo ^cn 
u.uuzz (y ) 


n nn 10 (\ c\ \ 
U.UUlz (IU) 


Czo 


n mm 
U.UzU / 


f\ OA 

(12) 


A AI /C A 

U.U10U 


(14) 


n non/^ 
U.UzUO 


r'l o^ 
(12) 


n nno 0 1 n\ 
— U.UUzo (IU) 


n nnno fn\ 
U.UUUo (y ) 


U.UUUU (IU) 


Pin 

Czy 


A A 1 C 1 
U.UI J 3 


(11) 


r\ m no 

u.uiyz 


(\ A\ 

(14) 


n n 1 00 
U.Ulzz 


(10) 


n nn 1 1 
U.UU 13 (y) 


n nn 1 0 ^o\ 
U.UUlo (0 ) 


n nnm /Ti\ 
— U.UUU3 (y) 


C3U 


U.U14 / 


f1 1 \ 

(11) 


r\ noon 
U.UzzU 


(\ A\ 

(14) 


n n 1 i/i 
U.U134 


(\ n^ 
(10) 


n nnnn 

u.uuuu (y ) 


n nnno fQ\ 
U.UUUo (0 ) 


n nn 1 1 
—U.UU 13 (y) 


/"ii 1 

C31 


A A 1 /Z£L 

O.Oloo 


(11) 


A A 1 O 1 

0.0181 


(14) 


A A 1 *70 

0.0178 


(11) 


A AAA /I /'A^ 

-0.0004 (9) 


A AAA/C 

-0.0000 (y) 


A AA 1 *7 /Tl\ 

0.0017 (9) 


C32 


0.0244 


(13) 


0.0212 


(15) 


0.0239 


(12) 


0.0008 (10) 


-0.0064 (10) 


0.0041 (10) 


C33 


0.0235 


(13) 


0.0203 


(15) 


0.0213 


(12) 


0.0030 (10) 


0.0017(9) 


0.0008 (10) 


C34 


0.0260 


(12) 


0.0148 


(15) 


0.0211 


(11) 


0.0024(10) 


0.0029 (9) 


0.0026 (10) 


C35 


0.0271 


(13) 


0.0199 


(15) 


0.0292 


(14) 


0.0030 (11) 


0.0027 (10) 


-0.0013(11) 


C36 


0.0256 


(13) 


0.0215 


(15) 


0.0266 


(13) 


0.0019(11) 


-0.0012 (10) 


-0.0032(11) 



Geometric parameters (A, °) 
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-0.2 (4) 


C20 — C 1 9 — C24 — C23 


-0.4 (4) 


C 1 8 — C 1 9 — C24 — C23 


-179.8 (2) 


N3— N4 — C25 — C30 


-168.2 (2) 


N3 — N4 — C25 — C26 


8.9 (3) 


N4 — C25 — C26 — 06 


3.8 (4) 


C30 — C25 — C26 — 06 


-179.2 (2) 


N4 — C25 — C26 — C27 


-176.9 (2) 


C30 — C25 — C26 — C27 


0.0 (3) 


06 — C26 — C27 — C28 


-178.4 (2) 


C25 — C26 — C27 — C28 


2.3 (3) 


C26 — C27 — C28 — C29 


-2.3 (4) 


C27 — C28 — C29 — C30 


-0.2 (3) 


C27 — C28 — C29 — C3 1 


177.6 (2) 


C28 — C29 — C30 — C25 


2.5 (3) 


C3 1 — C29 — C30 — C25 


-175.2 (2) 


N4 — C25 — C30 — C29 


174.8 (2) 


C26 — C25 — C30 — C29 


-2.5 (3) 


C30— C29— C31— C33 


110.7 (2) 


C28— C29— C31— C33 


-67.0 (3) 


C30— C29— C31— C32 


-9.0 (3) 


C28— C29— C31— C32 


173.4 (2) 


C30— C29— C31— C34 


-130.1 (2) 


C28— C29— C31— C34 


52.3 (3) 
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C13— C12— C14— C16 -122.7(3) 
Symmetry codes: (i) -x+\, -y+\, -z+l. 

Hydrogen-bond geometry (A, °) 

Cgl is the centroid of the C25-C30 ring. 

D—H-A 

03— H3-01 

03— H3-N1 

06— H6-05 

06— H6-N3 

CIO— HlO-Cgl" 

Symmetry codes: (ii) -x, -y+\, -z. 



D — H H-^ D-A D—H-A 

0.84 2.49 3.142 (2) 136 

0.84 1.87 2.573 (2) 140 

0.84 2.20 2.877 (3) 137 

0.84 1.93 2.620 (3) 139 

0.95 2.97 3.863 (2) 157 
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